Flushable Exo-Endodrainage: A Modified Palliative Approach to Non-Resectable Malignant Biliary
Obstruction by Stierer, M. et al.
HPB Surgery, 1993, Vol. 7, pp. 25-32
Reprints available directly from the publisher
Photocopying permitted by license only
(C) 1993 Harwood Academic Publishers GmbH
Printed in the United States of America
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The introduction of new imaging techniques has markedly improved the diagnosis of hepatobiliary
disorders. Due to their anatomic situation, a substantial percentage of malignancies located near the
hilus is not suitable for surgical management. We discuss an effective palliative intervention to relieve
jaundice. In many instances drainage is a superior choice when biliodigestive anastomoses are not
technically feasible and palliative resection carries a high complication rate.
We present an irrigatable exo-endodrainage method employing a modified port-a-cath system as a
new alternative. In four patients, all older than 75 years, this system was implanted because of jaundice
due to unresectable malignant stenosis of the extrahepatic bile duct. One patient (80 years old) died of
pre-existing acute necrotizing pancreatitis, although hyperbilirubinemia was found to decrease on the
7th postoperative day. The other three patients showed complete normalization of their bilirubin levels
and their port-a-cath systems remained open until their death (at 3 weeks, 6 months and 7 months
respectively).
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INTRODUCTION
Although primary carcinoma of the extrahepatic bile ducts are among the rarer
forms of malignant tumors encountered in the gastrointestinal tract, incurable
jaundice due to various causes (e.g. pancreatic, gall bladder, gastric carcinoma) is a
common problem in abdominal surgery. Its prognosis is unfavorable 1’2 despite the
improved diagnostic potential of ERCP, CT, sonography and angiography2’3, as
well as aggressive surgical procedures such as simultaneous removal of adjacent
structures with vascular replacement and liver transplantation4. Especially with
tumors of the hepatic porta and with Klatskin tumors5, resection is difficult because
of surgical-technical problems. Since the incidence of radical resection of tumors of
the extrahepatic bile duct is approximately 30% 6, the remaining patients mainly
require palliative drainage to remove the cardinal symptom, i.e. mechanical
obstruction of the bile flow and its subsequent symptoms (jaundice, cholangitis,
liver abscess, hepatic failure).
Palliative drainage in these situations comprises surgical and non-surgical moda-
lities as illustrated in Table 1. These procedures are frequently associated with a
number of complications that are either related to the procedure itself (hemorr-
hage, pneumo- and hematothorax, perforation) or to occlusion and dislocation of
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Table Palliative surgical and non-surgical drainage modalities for non-resectable carcinoma of the
extrahepatic bile duct
A. Surgical modalities
a. Biliodigestive anastomosis
b. Internal drainage: ’lost’ drain (7)
U-tube (21)
c. Combined external and internal drainage: continuous (22)
T-drainage (23)
percutaneous endodrainage with plug (24)
B. Non-surgical modalities
a. Percutaneous-transhepatic catheter drainage
b. Percutaneous implantation of prosthesis
c. Endoscopic implantation of prosthesis (stent, pig-tail) with/without sphincterotomy (25)
d. Combined method of b. and c.
the drainage system7’8. Furthermore, some of the described drainage drainage
methods are accompanied by technical problems or by an additional emotional
strain on the patient9.
We would like to present a technique that prevents occlusion8, the quantitatively
most important functional impairment of all internal drainage systems, by use of
port-a-cath system without the additional emotional strain associated with percuta-
neous drainage9.
Patients
In the period from 1988 to 1990 a total of 28 patients with non-resectable
obstructive jaundice were treated at the Department of Surgery, Hanusch Medical
Center (Table 2). Endoscopic drainage as well as biliodigestive anastomosis were
the principal modalities to ensure palliation (Table 3). In four patients a new
drainage system was placed.
Indications
Indications for palliative port-a-cath drainage were all local non-resectable stenos-
ing processes of the supraduodenal bile duct, of the junction of the hepatic ducts,
the hepatic ducts as well as compression of the junction of the hepatic ducts ab
externo where biliodigestive anastomosis was technicaly not feasible or endoscopic
drainage had failed.
METHOD
Following laparotomy, the indication for port-a-cath drainage was established. We
first performed free dissection and longitudinal incision of the bile duct peripheral
to the stenosis. Via choledochotomy the tumor-induced stenosis was gradually
dilated with a Charriere 17 probe. Under digital control the tip of the probe was
preferably guided through the right hepatic duct, which is more easily accessible, toFLUSHABLE EXO-ENDO-DRAINAGE 27
Table 2 Etiology of 28 patients with malignant non-resectable biliary obstruction
Diagnosis Number
Carcinoma of the gallbladder or bile duct
Pancreatic cancer
Gastric cancer
Carcinoma of the right colonic flexure
Duodenal cancer
Portal lymphomas of Hodgkin’s disease
14
7
3
2
Table 3 Treatment in 28 patients with malignant non-resectable biliary obstruction
Treatment procedures Number
Endoscopic drainage
Bilio-digestive anastomosis
Percutaneous drainage
U-tube according to Terblanche (21)
Explorative laparotomy
Port-a-cath-drainage
10
7
4
2
4
reach the hepatic surface, which was perforated in the direction of the anterior
axillary line. The presence of diffuse liver metastases was a contraindication.
Dispersed metastases localized by ultrasound or CT were identified intraoperati-
vely. Perforation of these areas with the probe should be avoided. Intraoperative
use of the ultrasonographic scanner appeared particularly beneficial. The perfor-
ated portion of a modified port-a-cath catheter was slipped over the tip of the probe
and was inserted by withdrawing the probe (Figure 1). This catheter is identical
with a currently available catheter designed for permanent peritoneal access (Port-
a-cathR, Pharmacia, Deltec Inc, St Paul, Minn, USA) with the exception of 120
holes in the distal portion instead of 80 holes in the peritoneal catheter (Custom
Model 9004). The overall dimensions of the radiopaque polyurethane catheter
were as follows" inside diameter 2.6 mm, outside diameter: 4.9 mm, length 48 cm,
holes 1 mm in diameter.
The catheter was pulled through until the cuff was tightly applied to Glisson’s
capsule (Figure 2). If the position was correct, the stenosed bile was drained. In any
event radiologic verification was obtained after contrast medium had been injected
into the catheter. After sufficient drainage of the intrahepatic bile ducts was
confirmed, the cuff was sutured to the hepatic surface and the point of passage was
additionally sealed with fibrin sealant. The proximal end of the catheter was
shortened so as to be located in a prepapillary position. Incision fo the papilla was
unnecessary and should be avoided. The choledochotomy was then closed with
running sutures(4/0), followed by dissection of a subcutaneous pouch above the
right costal margin.The unperforated portion of the catheter, which was located
peripheral to the cuff and emerged from the liver, was subcutaneously displaced
after intercostal incision and adequate shortening. It was then connected with the
port previously inserted into the pouch. The system was subsequently fixed with
four sutures (Figure 3). Attention should be paid to the fact that, as with all port28 M. STIERER ET AL.
Figure 1 Catheter slipped over the tip of the probe. (See colour plate at the back of this issue).
Figure 2 Catheter in regular position; cuff tightly attached to Glisson’s capsule. (See colour plate at the
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Figure 3 Final position of the catheter after closure of choledochotomy and fixation of the port
(schematic drawing).
systems, placement should not occur beneath the incision so that punctures need
not be performed in the vicinity of the scar. After closure of the skin incision and
the laparotomy the first transcutaneous irrigation of the system with 20 ml heparin
sodium chloride solution (1:100) took place. This was carried out in weekly
intervals, after one month at 2-weekly intervals and from three months onwards at
4-weekly intervals.
CASE REPORTS
Case I
JC, male, 76 years
Laparotomy for recurrence of carcinoma of the gall bladder, which was treated by
simple cholecystectomy six months before (pathologic stage T1NO), revealed an
egg-sized tumor invading the proximal common bile duct as well as the portal
vessels. Installation of a port-a-cath drainage system was followed by normalization
of hyperbilirubinemia. The patient died three weeks later of lung embolism.
Case 2
MM, female, 76 years
In this patient a port-a-cath drainage system was implanted due to an apricot-sized30 M. STIERER ET AL.
carcinoma at the bifurcation of the hepatic duct, which infiltrated the pancreas and
retroperitoneum as well as the lymph nodes at the hepatic porta. The patient was
discharged with normal bilirubin levels. Jaundice reoccurred 4 months later.
Cholangiography via the port system revealed patency, while ultrasound showed
multiple liver metastases which led to the patient’s death two months later.
Case 3
BF, female, 77 years
A carcinoma of the gall bladder infiltrating the liver as well as the common bile duct
with diffuse peritoneal spread was diagnosed during laparotomy. In addition there
were multiple metastases in both lungs.
After implantation of a port-a-cath system hyperbilirubinemia returned to
normal levels. Six months later jaundice reoccurred, which led to the patient’s
death one month later. The autopsy revealed multiple metastases in the liver,
which also occluded the catheter.
Case 4
WT, female, 80 years
The patient was admitted with jaundice and rapid deterioration of her general
condition. Laparotomy revealed carcinoma of the gall bladder with metastases
invading the lymph nodes and liver. In addition, there was evidence of necrotizing
pancreatitis with areas of extrapancreatic necrosis. Following cholecystectomy a
port-a-cath system was installed as described above. Although bilirubin levels
started to fall, the patient died of pancreatitis associated with respiratory insuffi-
ciency on the 7th postoperative day.
DISCUSSION
Due to the anatomical topography, malignant stenosis of the bile duct is often not
radically resectable even at an early stage. On the other hand, the biology of
hepatobiliary tumours is characterized by a markedly longer survival than with
other carcinomas of the gastrointestinal tract. This is why palliative resection is a
valid option in the therapy of this type of stenosis as long as morbidity and mortality
are low. As resection is commonly associated with a more extensive procedure1, at
the time of surgery many patients are unsuitable for major surgery because of
massive jaundice, advanced age, tumor cachexia and liver metastases.
The challenge to provide palliative drainage of incurable malignant stenosis of
the bile duct has contributed to the development of a variety of surgical and non-
surgical modalities. All internal drainage methods are comromised by two potential
complications: dislocation, even duodenal perforation1, and occlusion. Dohomoto
reports on catheter dislocation after percutaneous transhepatic biliary drainage
(PTBD)a2. Gradual migration of the prosthesis is more common than acute
dislocation. Mangegold and Jung noted catheter occlusion due to bile sediment and
ascending food particles8. The absence of irrigability is a serious problem inherentFLUSHABLE EXO-ENDO-DRAINAGE 31
in their use. The overall complication rate of all non-surgical biliary drainage
methods is reported to range from 5 to 25% 12-15, irrespective of technical complica-
tions.
The most frequent complication is infection in the form of septic cholangitis14.
Up to 10% of patients with transhepatic placement of catheters of long duration
have been associated with life-threatening hemorrhagic complications, e.g.
hemobilia16, which appears to be less frequent with endoscopically applied stents17.
With an incidence of 1-2% all other potential sequelae of transhepatic procedures
such as biliary peritonitis, pneumo- and hematothorax as well as allergic reactions
are rated as rare events18’19. All external drainage methods carry an additional
emotional strain, as the patients are continuously reminded of their incurable
condition9. In addition, electrolyte disturbances and hypocholia-induced diarrhea
may aggravate the often seriously impaired general condition of the patient2’2.
Use of a port-a-cath system for biliary drainage of malignant non-resectable
stenosis of the extrahepatic bile duct system permits irrigation of the system as well
as easy radiologic monitoring. The risk of dislocation is minimized by port fixation
in a subcutaneous pouch.
Since the transpapillary approach is avoided papillary physiology is preserved.
Additional advantages of the closed system are reduction of the emotional strain
and prevention of fluid and electrolyte loss.
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